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(54) (title of the invention) llthtom-ion storage 
Battery 

(57) (Abstract) 

[Problem] To provide a lithium-ion storage battery with a 
large contact surface area for the positive and negative 
electrodes, with small internal resistance, and with a high 
capacity. 

[Means for Resolution] One side each of the positive 
electrode 10 and the negative electrode 12 are formed with 
recessed portions and raised portions, where the positive 
electrode 10 and the negative electrode 12 are positioned 
facing each other, with a separator 14 interposed 
therebetween, so that the recessed portions and raised 
portions fit together with each other. These are contained 
within a battery case comprising a positive electrode casing 
16 and a negative electrode casing 18, Fitting the raised 
portions and recessed portions together enables an increase 
in the contact surface area of the positive electrodes 10 and 
the negative electrodes 12, reduces the internal resistance, 
and increases the capacity. 
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[Scope of Patent Claims] 

[Clam 1] A lithium-ion storage battery wherein the 
positive and negative electrodes are plate-shaped, wherein: 
one surface of the positive electrode and of the negative 
electrode is formed with recessed regions and raised 
regions, wherein 

the positive and negative electrodes are disposed facing 
each other, with a separator therebetween, so that the raised 
portions and recessed portions fit together. 
[Detailed Explanation of the Invention] 
[0001] 

[Field of Technology of the Invention] 

The present invention relates to a lithium ion storage 

battery, and, more particularly, relates to an improved 

structure for a lithium ion storage battery. 

[0002] 

[Prior Art] Conventionally, there are known lithiura-ion 
storage batteries that are coin-type batteries wherein the 
positive and negative electrodes are plate-shaped. This type 
""of coin-shaped lithium-ion storage battery is disclosed in 
Japanese Unexamined Patent Application Publication H5- 
28986. 

[0003] Fig. 2 illustrates a cross-sectional diagram of the 
aforementioned coin-type lithium ion storage battery. In 
Fig. 2, the positive electrode 10 and the negative electrode 
12 are positioned facing each other with the separator 14 
therebetween, and are housed within a battery case is 
structured from a positive electrode casing 16 and a 
negative electrode casing 18. The plate-shapes formed by 
the positive electrode 10 and the negative electrode 12 are 
cylindrical, measuring between several dozen microns and 
several hundred microns. Note that the positive electrode 
casing 16 and the negative electrode casing 18 are sealed 
by a gasket 20. 
[0004] 

[Problem Solved by the Present Invention] However, 
in the conventional coin-type lithium ion storage battery set 
forth above, the portions of the reaction surfaces of the 
plate-shaped positive electrode 10 and negative electrode 
12 that contact the separator 14 are limited. Because of this, 
not all of the plate-shaped active materials can contribute to 
the reaction, and thus there is a problem in that the 
theoretical capacity calculated by the mass of the active 
material of the positive electrode 10 cannot be obtained. 
[0005] Additionally, the contact surfaces of the positive 
electrode 10 and the negative electrode 12 are inadequate, 
so there is a problem in that the internal resistance of the 
battery is high. 

[0003] The present invention is the result of contemplation 
on the conventional problem areas, set forth above, and the 
object thereof is to provide a lithium ion secondary battery 
with a large positive and negative electrode contact surface 
area, with reduced internal resistance, and a large capacity. 
[0007] 

[Means for Solving the Problem] In order to achieve the 
object described above, the present invention is a lithium- 
ion storage battery wherein the positive and negative 
electrodes are plate-shaped, wherein: one surface of the 
positive electrode and of the negative electrode is formed 
with recessed regions and raised regions, wherein the 
positive and negative electrodes are disposed facing each 



other, with a separator therebetween, so that the raised 

portions and recessed portions fit together, 

[0008] 

[Form of Embodiment of the Invention] A form of 
embodiment of the present invention will be explained 
below in reference to the drawings. 
[0009] Fig, 1 presents a cross-sectional diagram of a 
lithium storage battery according to the present invention. 
In Fig. I, the unique point is that the positive electrode 10 
and the negative electrode 12 are structured from plates 
wherein one surface each have recessed portions and raised 
portions, and are disposed facing each other, with a 
separator 14 therebetween, so that the recessed portions and 
raised portions fit with each other. Note that insofar as the 
shape of the recessed portions and raised portions are a 
wave shape, as illustrated in Fig. 1, or a shape based 
thereon, there is no particular limitation on the shapes 
thereof. 

[0010] The positive electrode 10 is a plate shape wherein 
an active substance, such as LiCo02 : 1.iMn.O.,, LiXiO* or 
the like, is mixed with an electric conductivity enhancing 
agent such as carbon black and with a binding agent such 
as PVDF, or the like. Additionally, the negative electrode 
12 is a plate shape wherein an active substance such as 
natural graphite, soft carbon, hard carbon, or the like, is 
mixed with a binding agent such as PDF. Additionally, 
polypropylene, polyethylene, or the like, is used for the 
separator 14. 

[0011] The positive electrode 10, the negative electrode 12, 
and the separator 14 are housed within a battery case 
structured from a positive electrode casing 16 and a 
negative electrode casing 18. Note that the positive 
electrode casing 16 and the negative electrode casing 18 are 
sealed and isolated from each other by a gasket 20. 
[0012] Given the structure set forth above, the raised and 
recessed portions of the positive electrode 10 and the 
negative electrode 12 fit together, with the separator 14 
therebetween, and thus there is contact with a surface area 
that is greater than that of the contact of flat surfaces. 
Because of this, the mobility surface area for the lithium 
ions is greater, enabling a decrease in the internal resistance 
of the battery. Additionally, a greater amount of the active 
substance contributes to the reaction due to the contact 
surfaces of the positive electrode 10 and the negative 
electrode 12 being larger, increasing the capacity of the 
battery. This is able to reduce the amount of wasted active 
material, enabling the lithium ion storage battery to be 
made smaller and thinner. 
[0013] 

[Effects of the Invention] As described above, given the 
present invention the positive and negative electrodes are 
disposed facing each other with a separator interposed 
therebetween, so that the raised portions and indented 
portions fit together, thus making it possible to increase the 
contact surface area, and reduce the internal resistance and 
increase the capacity of the lithium ion storage battery. 
[Brief Description of Drawings] 

Fig. 1 is a diagram illustrating a cross-sectional diagram of 
a lithium ion storage battery as set forth in the present 
invention. 

Fig. 2 is a cross-sectional diagram of a conventional lithium 
ion storage battery. 
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[Explanation of Codes] 
10: POSITIVE ELECTRODE 
12: NEGATIVE ELECTRODE 
14: SEPARATOR 

16: POSITIVE ELECTRODE CASING 
18: NEGATIVE ELECTRODE CASING 
20: GASKET 

Fig. 1 
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